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Abstract：In order to study the ion beam neutralization technology which is applicable to the electric thrust⁃
er at the level of 100W，the mini inductively coupled radio-frequency plasma neutralizer（RPN）was developed.
Electron sheath model and the optimal discharge techniques of RF plasma are used to design the neutralizer’s
structures and stable operating parameters，and the fast ignition is achieved by inserting a floating probe. Then，
the electron-extraction characteristics of RPN neutralizer were studied experimentally. Thus，the RPN neutraliz⁃
er achieve a better working stability and electron-extraction performances. The experimental results show that the
electron-extraction performances mainly depend on the formation of anode-spot near the emission hole. However，
the formation of anode-spot is mainly affected by the structural design，mass flow rates and bias voltage and oth⁃
er operating conditions. Through the optimization experiments of RPN neutralizer，the electron-extraction range
of 55-150mA and working gas utilization factor of 3.9～10.5 are obtained. This satisfies the requirements of de⁃
sign. In addition，the hysteresis of electron-extraction current is observed with the regulation of mass flow rate or
bias voltage.
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Fig. 1 Schematic of ICP neutralizer



































温度为 T e, as，因此等离子的电势可以表示为
V p, bulk = V anode - E iz - T e, as （1）
主等离子体的悬浮电位还可以表示为［21］
V p, bulk = - T e, bulke ln 2.3m e /M i （2）












感性耦合等离子体的 E 型放电通常需要几个 mL/min






































式中 AE 指阳极板表面积，但在本文中 AE 则指电
子 发 射 孔 截 面 积 ，AW 为 放 电 室 内 表 面 积 ，
μ = 2.3m e /M i，是电子与离子质量之比。由此可知，鞘


























































































Fig. 4 RPN-1 electron beam current emission
从较弱的辉光放电突变成阳极斑的偏置突变电
















Fig. 5 Critical condition for the anode spot formation at
RF power 15W
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加射频功率应该能够获得更高的电子束流饱和值。
如图 7 所示，给定偏置电压为 100V，射频功率输出分















































Fig. 9 Propellant utilization factor at different RF power
and DC bias voltage
Fig. 10 Relationship between power consumption，electron-
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